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(57) ABSTRACT 

In a method for supporting test routines in a communication 
system, current subscriberline circuit-related data of the port 
components of the communication system allocated to the 
testing mode as well as current operating statuses or signal 
ings of the communication system are allocated to sub 
scriber-associated video screen segments and are imaged. 

17 Claims, 3 Drawing Sheets 
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1. 

METHOD FOR SUPPORTING TEST 
ROUTINES 

BACKGROUND OF THE INVENTION 

The invention is directed to a method for supporting test 
routines. 

After a new system software or new program modules of 
a system software such as, for example, in an improved 
version of a system software, administration and mainte 
nance software or software modules effecting additional 
performance features has or have been integrated into a 
communication system, the system software is tested overall 
on the basis of test routines. A determination is thereby made 
as to whether all the performance and function features 
characterizing the communication system continue to be 
available to a user. The test environment of the communi 
cation system is simulated in terms of software in order to 
assure an optimally great flexibility. In this test environment, 
simple test routines or time-critical switching procedures are 
initiated by events, for example triggered by subscriber 
terminal equipment simulated in terms of software. It is 
thereby extremely difficult for a developer who monitors the 
testing procedure, for example, at a video screen, to imme 
diately recognize the status of the respective testing phase 
due to the complexity of program modules that execute the 
test procedures. Given unanticipated errors in the system 
software, the developer has test program aids such as, for 
example, a debug program module available to him for fault 
isolation. Program errors can thereby only be localized by 
repeatedly starting a test procedure and by setting break 
points. A complicating factor for an error search in the 
program modules of the system software of the communi 
cation system is the fact that a test program must be 
repeatedly started for localizing critical program locations. 
For example, a simple call setup between two subscribers 
connected to the communication system produces a multi 
tude of signaling procedures that are exchanged between a 
data processor and an input/output processor in a machine 
oriented language such as, for example, in ASCII characters. 
Each signaling procedure between the processors causes a 
plurality of program steps that, displayed on a video screen 
or a video screen segment, can be duplicated. An error 
search on the basis of the debug data takes on an extremely 
complicated form since only a limited number of lines is 
available for this at a video screen. In addition to the debug 
program module, a trace program module can be utilized for 
the error search, the individual instructions of a test program 
being successively implemented therein and the user can 
duplicate these instructions program line by program line. 
"Paging through” the trace data becomes extremely time 
consuming given the complex program relationships. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method 
for supporting test procedures that is improved in compari 
son to the prior art. 

This object is achieved by a method for supporting testing 
procedures in a communication system, whereby configu 
ration data of the communication system or input data 
triggering a test routine as well as test program routine data 
are respectively displayed visibly in a segment of a video 
screen. At least one further video screen segment is pro 
duced on the video screen wherein, based on the criterion of 
program procedures, current subscriber line circuit-related 
data of the port components of the communication system 
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2 
allocated to the test mode as well as current operating 
statuses or signalings of the communication system are 
visually displayed. 
The present invention yields the advantage that current, 

subscriberline circuit-related data of a connection just being 
tested such as, for example, an acoustic as well as visual 
signaling is displayed at the participating subscriber termi 
nals and the developer can reduplicate the course of the test 
and the result of the test at the video screen. An initiated as 
well as executed call setup between the subscriber terminal 
equipment in a communication system can be immediately 
compared to a connection or signaling that has in fact been 
carried out. Wrong connections or faulty signalings can be 
immediately recognized and can be corrected in the corre 
sponding program modules of the system software. Over 
and above this, a respective "actual condition' at the sub 
scriber terminal equipment can be duplicated in, for 
example, an internal call setup by simply comparing win 
dow contents (video screen segments). 
A further development of the present invention is that 

acoustic signaling and, to the extent that it has been imple 
mented, visual signaling such as, for example, the displays 
of the calling and called subscriber adapted to one another 
can be respectively imaged in a corresponding window or 
video screen segment allocated to a subscriber line circuit. 
This yields the advantage that the collaboration of informa 
tion that are allocated to a respective subscriber can be 
checked in a simple way. 
A further development of the present invention is that 

further windows, such as, for example, a test and input 
window for debug commands, an input window for input 
commands that trigger simulation procedures, a window 
having current test program excerpts as well as a window 
having configuration data of the communication system are 
displayed on the video screen. This yields the advantage that 
both triggering events, switching-oriented program seg 
ments as well as acoustic and visual information or status 
information are avoided in repeated test procedure runs or 
test procedure runs repeated at the telecommunication ter 
minal equipment and system software errors can be imme 
diately recognized and immediately corrected on the basis of 
this display on the video screen. 
A further development of the present invention is that the 

display information is imaged in the subscriber line circuit 
related video screen segments priority-dependent in accord 
with their urgency. In addition to yielding the advantage that 
texts having lower priority such as, for example, waiting 
texts can be viewed and checked, this also yields the further 
advantage that all texts that were sent to the subscriber 
terminal equipment are displayed unselected. 
A further development of the present invention is that the 

information imaged in the windows is controlled time 
dependent. This yields the advantage that such information 
is masked out from the data memory and from the video 
screen after a time interval and further testing procedures are 
started and space for new display information is also created 
in the windows. 

In an advantageous development of the present invention 
the display of the current, subscriberline circuit-related data 
can be controlled priority-related. Subscriber-associated dis 
play texts can be reproduced in the video screen segment. A 
call signaling and tone signaling can be displayed sub 
scriber-associated within the video screen segment. The 
subscriber statuses "busy', "connected' as well as 
"released” can be displayed within the video screen seg 
ment. The video screen segment is automatically matched to 
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the data to be displayed. The display information can be 
checked within a time grid. The plurality of video screen 
segments ensues or can be predetermined dependent on the 
scope of the call setup. The data displayed in the video 
screen segments can be evaluated by a further program 
module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the present invention which are believed 
to be novel, are set forth with particularity in the appended 
claims. The invention, together with further objects and 
advantages, may best be understood by reference to the 
following description taken in conjunction with the accom 
panying drawings, in the several Figures of which like 
reference numerals identify like elements, and in which: 

FIG. 1 is a schematic illustration of a system configura 
tion; 

FIG. 2 depicts tables; and 
FIG. 3 depicts a data window regeneration. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a schematic illustration of a test environ 
ment for testing a systems software AS of a communication 
system K. The system software AS to be implemented into 
the communication system K can be tested either via sub 
scriber terminal equipment connected to a communication 
system K or via subscriber terminal equipment that is 
simulated in terms of software. In the following specifica 
tion, the terminal equipment units of a communication 
system K are simulated in terms of software by an input/ 
output simulator IOPSIM for testing the system software 
AS. The test procedures can then be fashioned such that 
time-critical switching procedures can be intentionally 
implemented in the communication system K. The entire 
system software is tested by a data processing system with 
test procedures that supports the error search in the system 
software. An error search program (debugger) allows break 
points to be set dependent on specific conditions such as 
variable values or memory addresses and also allows the 
checking of contents of data memories or, for example, the 
skipping or addition of program parts. The software 
employed by a data processor for implementing a switching 
service is composed of a plurality of program modules. The 
complexity of the system software AS of the communication 
system is indicated below, whereby the critical program 
modules OS, DH, B, N, PR and S are placed in quotations 
marks: 
An "operating system OS' sees, for example, to a correct 

message traffic according to task priorities or a timer 
administration. 

A "device handler DH' composed of a plurality of device 
handler types sees to a matching of the messages regard 
less from which or to which terminal equipment the 
message comes or goes; let normal or digital telephones, 
normal interconnections or dialed connections be recited 
here as examples. 

A "switching program V' interprets messages/events and 
decides about the signaling and the interconnection of 
subscriber line circuits. 

A "network N' software module realizes, for example, the 
interconnection of subscriber line circuits. With an 
"administration and maintenance B' software module, for 
example, a system can be established, for example, by 
assigning authorizations or the grouping of subscribers. 
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4 
A software module responsible for a "recovery R” that 

restarts given the appearance of errors in a system soft 
ware AS without interrupting existing called connections 
in the communication system K. 

A software module that is responsible for the "dependability 
systems' within the communication system regularly 
checks hardware/software parts of the communication 
system for their availability and dependability. 
In order to design a test environment of a communication 

system as flexibly and transparently as possible, as indicated 
here in FIG. 1, the messages M to and from the external 
subscriber terminal equipment connectable to a communi 
cation system Kare simulated by an input/output simulator 
IOPSIM. By user actions such as, for example, picking up, 
dialing or pressing function keys at the communication 
terminal equipment of the communications system K, mes 
sages are forwarded from the input/output processor IOP to 
the data processor D. In the opposite direction, reactions 
such as, for example, signaling tones, display info, LED 
info, is sent back from the data processor D to the input/ 
output processor IOP in the form of messages. The IOPSIM 
commands can be stored in data banks DP and can be called 
in and evaluated as often as desired. 
The input/output simulator IOPSIM essentially executes 

the following data management procedures: 
Offering a system clock TG for the data processor D of the 

communication system K. Among other things, the sys 
tem clock TG is necessary in order to control the "oper 
ating system OS' of the data processor D of the commu 
nication system K. 

The forwarding of input data that is input by a tester via an 
input window for simulation commands at the video 
screen segment EF. 

The formatting of a configuration window KF from which 
the developer can see at what plug-in locations assemblies 
are plugged or where and which terminal equipment are 
connected. Over and above this, what subscriber terminal 
equipment and with what displays, such as, for example, 
2x24 or 8x40 characters, are employed can also be seen 
from the configuration window KF. 
Processing messages M that are sent from and to the IOP 
Synchronously with the dispatching of messages or, 

respectively, arrival of the messages M from the "input 
window' EF, all important hexadecimal values are translated 
into a plain text to the farthest-reaching extent and are 
overlaid in the window. The messages that, coming from the 
IOPSIM, are transmitted to the data processor D and the 
messages that are transmitted from the data processor D to 
the IOP via a translator unit UE are respectively checked for 
data that are involved with a signaling from or to the 
subscriber terminal equipment. The selected data such as, 
for example, a current signaling to and from the subscriber 
terminal equipment, are intermediately stored in the memory 
DB related to subscriber line circuit. This data related to 
subscriber can then be visualized in correspondingly initial 
ized, subscriber-related windows APW via designational, 
manual input commands or via sub-routines during the 
program modules implementing the test procedures. The 
critical data displayed within a window is: 

Terminal (port/card) and call number AC; 
Hand set placed down or picked up SETUP; 
Connected calls with rhythm RING; 
Connected tones with rhythm TONE; 
Connected LED's potentially with a flashing rhythm 

LLED/RLED; 
Visible texts after display VIS; and 
Editing text passages that are deposited in the memory 

DB in order to be displayed priority-dependent and/or 
time-dependent RDY. 
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A comparison software VS specifically matched to the 
testing software compares actual conditions to stored rated 
conditions. 

FIG. 2 shows a plurality of tables that, respectively 
selected via addresses, contain subscriber-related informa 
tion about the communication terminal equipment. Data 
corresponding to a call setup such as, for example, an 
internal, external call or the request of a manual switching 
position are activated by these tables and displayed in the 
corresponding subscriber-related windows APW. The selec 
tion of the tables ensues either directly by the user or within 
a sub-routine in the test program module. For offering the 
respective display information, an input/output database DB 
that is dependent on subscriber line circuit is separately 
created (see FIG. 1 or FIG. 3). Every time when a card is 
selected, the card type and further information noted in a 
plurality of tables such as, for example, in the table for card 
type info (assembly type data), card slot info (assembly 
plug-in location data), IDTPORT (port data), IDTWINDI 
(APW data for digital, IDTDISP (Digital display data), 
IDTLED (Digital light-emitting diode data) are identified 
and stored in the memory DB specifically associated to 
subscriber. The data deposited in the card type info is 
assembly type name, assembly type value, terminal port per 
assembly, assembly grouping bit, standard type or the APW 
window as well as a pointer to an information field for the 
plugged assembly. The card having the plug-in location data 
contains a pointer to the next table, assembly plug-in loca 
tion number as well as pointer to the port data. The table 
having the port data (IDTPORT) comprises the following 
data: pointer to the next table, assembly-internal local num 
ber, apparatus type value, type of the APW window, status 
of the APW window, window position number, data flow 
identification of the APW window and pointer to the stored 
APW window data. The data stored in the table IDTWINDI 
is hand set status, call information, tone information, call 
status, pointer to display data, pointer to the left-hand LED 
data as well as to the right-hand LED data. The digital 
display data of the table IDTDISP contain data of the ASCII 
character chain per priority and field, status per priority, time 
counterper priority, display command and timer element per 
priority. The table for the digit light-emitting diode data 
(IDTLED) contains the following data: pointer to the next 
table, rhythm, key function number, reference number as 
well as physical key number. After the conclusion of a 
connection, the stored data with respect to the connection is 
again erased. The calculation of a subscriber-specific infor 
mation shall be set forth in greater detail below with 
reference to FIG. 3. 

FIG. 3 schematically indicates a generation of status data 
of a subscriber line circuit in a plurality of steps. 

Request to display one or more port-related, active win 
dows: 
By inputting, for example, a command "APW subscriber 

line circuit number on/off” in the window EF, the user 
activates the corresponding subscriber line circuits to dis 
play the data stored with respect thereto. The request is 
retained per subscriber line circuit. 

Build-up of the database: 
All messages from/to the input/output simulation proces 

sor IOPSIM are offered to the previously activated window 
APW. The messages M are thereby investigated for their 
content, whereby the relevant information are converted by 
sub-routines into data structures necessary for the active 
window APW (see FIG. 1 or FIG. 2). This data is stored in 
subscriber-individual memory areas DB. The creation of a 
subscriber-individual memory area DB is implemented for 
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6 
the total number of subscriber line circuits participating in 
the testing procedures. For example, the following data is 
stored in this subscriber-individually created memory area 
DB. 
For a normal telephone (NOFE): 

Handset status; 
Call status; 
Tone; 
Grounding key; and 
Signal lamp status. 

For a trunk circuit: 
Call; 
Tone; 
Grounding the line; 
Reversing polarity of the line; 
LED (on the assembly). 

For ISDN apparatus: 
Call reference number; 
Service identification; 
Message type. 

For digital interfaces to the data communication traffic 
(DCI): 

Calling (setup/connect); 
Call; 
Text. 

and for a digital telephone: 
Calling (setup/connect); 
Call; 
Tone; 
LED info/Key identification, LED info/Key number, LED 

info/Rhythm; and 
Display info/Text per priority and per field (for example 

two digital telephone types are supported, digital telephone 
with display for a 2x24 character sequence 12 priorities and 
4 fields, digital telephone with display for an 8x40 character 
sequence 2 priorities and 22 fields), Display Info/Status per 
priority (most important statuses, deleted, ready and visual) 
Display Info/Time info per priority (command time). Some 
texts are only temporary stored by the time command. 
The stored data deposited subscriber-associated can be 

overlaid in the windows APW during a testing procedure. 
After every message, whereby data was deposited in a 

subscriber-associated database DB, a check is carried out to 
see whether the subscriberline circuit (port) is marked for a 
display. When this is not the case, a display with respect to 
a port is aborted. If this port is marked, then an investigation 
is made under program control to see whether the apper 
taining subscriber line circuit has already been assigned a 
window APW. When this is not the case, a window APW is 
opened up for this subscriberline circuit. A program module 
sees to it that the windows APW are positioned next to one 
another and are preferably positioned in the lower video 
screen region and are overlaid. Another type of user-asso 
ciated positioning of the windows APW on the video screen 
is likewise possible. 
The stored subscriberline circuit-related data is formatted 

line-by-line and overlaid in the window APW. The display 
information is allocated to a line dependent on the field 
number thereof. Additional information about the appertain 
ing subscriber information is taken from the tables (see FIG. 
2). The stored information thereby contains, for example, the 
plurality of display fields, the width of the display field or a 
notation of the display information aligned to the left or right 
edge of the field. Before the data is written into the window 
APW, another check is carried out to determine if the data 
to be displayed can be written into the configured window 
APW or whether the coordinates for the window APW are 
also to be additionally adapted. 
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Texts to be displayed time-dependently are displayed 
within the time factor assigned to them. The program 
instruction required for this purpose is stored subscriber 
associated in the data base DB. A separate task is initiated 
relating to the time-dependency of the subscriber-associated 
information deposited in the database DB, this separate task 
in turn removing the time-dependent texts from the database 
DB after a predeterminable time. A text imaged in the 
window is then blanked out of the window and a space that 
becomes free can be newly written. 
The invention is not limited to the particular details of the 

method depicted and other modifications and applications 
are contemplated. Certain other changes may be made in the 
above described method without departing from the true 
spirit and scope of the invention herein involved. It is 
intended, therefore, that the subject matter in the above 
depiction shall be interpreted as illustrative and not in a 
limiting sense. 
What is claimed is: 
1. A method for supporting testing procedures in a com 

munication system having terminal equipment units con 
nected thereto, at least one of configuration data of the 
communication system and input data that triggers a test 
routine and that triggers test program routine data being 
displayed visibly in a video screen segment of a video 
screen, comprising the steps of: 

acquiring, for testing system software of the communi 
cation system, by an input/output simulator unit all of 
said configuration data of the communication system; 

simulating all terminal equipment units, that are con 
nected to the communication system, by the input/ 
output simulator unit; 

producing at least one further video screen segment on the 
video screen; and 

based on a criterion of program procedures, visually 
displaying in the at least one further video screen at 
least one of current subscriber line circuit-related data 
of port components of the communication system allo 
cated to a test mode and current operating statuses or 
signalings of the communication system. 

2. The method according to claim 1, wherein the display 
of the current subscriberline circuit-related data is displayed 
according to priorities of the circuit-related data. 

3. The method according to claim 1, wherein subscriber 
associated display texts are produced in the at least one 
further video screen segment. 

4. The method according to claim 1, wherein call signal 
ing and tone signaling are displayed subscriber-associated 
within the at least one further video screen segment. 

5. The method according to claim 1, wherein at least one 
of the subscriber statuses "busy”"connected” and "released” 
are displayed within the at least one further video screen 
segment. 

6. The method according to claim 1, wherein the at least 
one further video screen segment is automatically matched 
to data to be displayed. 
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7. The method according to claim 1, wherein display 

information of the at least one further video screen is 
checked within a time grid. 

8. The method according to claim 1, wherein a plurality 
of video screen segments are produced dependent on a scope 
of a call setup. 

9. The method according to claim 1, wherein the data 
displayed in the at least one further video screen segment is 
evaluated by a further program module. 

10. A method for supporting testing procedures in a 
communication system, at least one of configuration data of 
the communication system and input data that triggers a test 
routine and that triggers test program routine data being 
displayed visibly in a video screen segment of a video 
screen, comprising the steps of producing at least one 
further video screen segment on the video screen; and 
visually displaying in the at least one further video screen 
current subscriber line circuit-related data of port compo 
nents of the communication system allocated to a test mode 
and current signaling of both calling subscriber and a called 
subscriber, the display of the current subscriber line circuit 
related data being displayed according to priorities of the 
circuit-related data, and the at least one further video screen 
being automatically matched to data to be displayed. 

11. The method according to claim 10, wherein display 
information of the at least one further video screen is 
checked within a time grid. 

12. The method according to claim 10, wherein a plurality 
of video screen segments are produced dependent on a scope 
of a call setup. 

13. The method according to claim 10, wherein the data 
displayed in the at least one further video screen segment is 
evaluated by a further program module. 

14. A method for supporting testing procedures in a 
communication system, at least one of configuration data of 
the communication system and input data that triggers a test 
routine and that triggers test program routine data being 
displayed visibly in a video screen segment of a video 
screen, comprising the steps of producing at least one 
further video screen segment on the video screen; and 
visually displaying in the at least one further video screen at 
least one of subscriber-associated display texts, call signal 
ing, tone signaling subscriber status "busy', subscriber 
status "connected' and subscriber status "released', and the 
at least one further video screen being automatically 
matched to data to be displayed. 

15. The method according to claim 14, wherein display 
information of the at least one further video screen is 
checked within a time grid. 

16. The method according to claim 14, wherein a plurality 
of video screen segments are produced dependent on a scope 
of a call setup. 

17. The method according to claim 14, wherein the data 
displayed in the at least one further video screen segment is 
evaluated by a further program module. 
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